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The Effective Resummed MSSM Lagrangian

e Resumming the SUSY loop corrections to the quark masses leads to an effective
mass Lagrangian for the down quarks.

L, = dgmg[1 + tan 8 (eo + V};eY|Yu|2VO>]dL + hee.

where V is the tree-level CKM matrix and for uniform squark masses
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e T he quark mass matrices need to be rediagonalized. Thereby inducing Flavor
Changing Neutral Currents (FCNC) o V3/*V/31,



Constraints on B Physics in the MSSM



Contributions to AMs and Bs — uTu~ in MSSM

e At large tan g the double penguin contribution to AM; is dominant and
o |ey|?tan* B/M3=, which interferes destructively with the SM.

e Similarly for large tan 3 the dominant contribution to By — utu~ o |ey|?tan® g/M%

e Therefore values of B, — utu~ and AM, at large tan 3 are correlated. So for
uniform squark masses the only SUSY dependence in their ratio is

A M, M2
XX
BR(Bs — ptp~)  tan®p

e For moderate or low tan g the large contributions to AM, are possible for light

stops, charginos or gluinos.



he Bs — u T~ bound and its constraint on
double penguin contributions to A Mg

e The experimental bound on BR(Bs — puTpu~) < 1.5 x 1077,
R. Bernhard et al. [CDF Collaboration], [arXiv:hep-ex/0508058];
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e The DO experimental bound on AM, = (19 + 2)ps~1.
V. Abazov et al. [DO Collaboration], [arXiv:hep-ex/0603029];

e The SM allowed range is 15.6ps—1 > AM, < 29.7ps~ ! with a central value 18ps—!.
J. Charles et al. [CKMfitter Group], Eur. Phys. J. C 41, 1 (2005)
[arXiv:hep-ph/0406184];

e Large double penguin contributions to A M, that do not violate the B, — utpu~
bound require large ey and eg = M3z ~ 2Mz; ~ . Also these contributions subtract
from the SM.



AMs in the light stop scenario

e Light stops and charginos can give large contributions to AM, even for low values
of tan .

e However this kind of SUSY particle spectrum can induce large contributions to ex
for SM CP phase ~ 7/3 .

e The experimentally measured value of ex = (2.282 +0.014) x 1073

13 T T T T T T T 0.0011 T T T T T T T
N Arg(n) —Arg(M,)=0 — 0.001 Arg(p) - Arg(l\/lz) =0 .
s TR Arg( ) - Arg(My) U2 o O Arg() - Arg(Mp) =2 .
U)A 1.2+ \\;.‘..\'\-,_ Arg( “ ) - Arg('vlz ) =t T . % 0.0008 \‘\\ Arg(l,l) - Arg(l\/b) :T[ """ B
2" o 0.0007 . 7
NURERTS o 0-0006F .
o 0.0005F ]
% Lir 0.0004{ .
0.0003F ]

1.05F

0.0002F .

1 ! ! ! ! ! ! ! 0.0001 : . : : . . *

100 150 200 250 300 350 400 450 100 150 200 250 300 350 400 450

lu] (Gev) Il (GeV)



Constraints on Higgs Searches at the Tevatron



b — sv and Bs — p T~ constraints on Higgs
searches at the Tevatron

e The experimental bound on BR(b — sv) = 3.38793 x 10~*.

e The theoretical error on the SM value: BR(b — sy)F* — BR(b — sv)°M < 1 x 1074,

M. Neubert, Eur. Phys. J. C 40, 165 (2005), [arXiv:hep-ph/0408179]

e T he Charged Higgs is approximately tan 3 independent and adds to the SM value of
b — s7.

e \While the Chargino-Stop contribution grows with tan g and for negative uA;
subtracts from the SM value. Therefore by varying uA; and tan g the SUSY

contributions can approximately cancel each other.
e The Tevatron reach at large tan 8 can be calculated approximately using the relation

tan? 3
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M. Carena et al., [arXiv:hep-ph/0511023]



e [ he Maximal Mixing scenario is one in which the mass of the lightest CP even Higgs

The Maximal Mixing Scenario

IS maximized, due maximal mixing in the stop sector.

e T he SUSY parameters in this scenario are

Msysy = 1TeV, |M3| = 0.8Mgsysy, My < 100066\/,
= V6Mgsysy = 2.4TeV

7
L 1TeV, Xy = A; —
H ! ' tan g
M3>0
MSUSY: 1 TeV|
Xi=24TeV

tan@®)




The Minimal Mixing scenario

e The Minimal Mixing scenario has not mixing in the stop sector. Therefore the lightest
CP even higgs has a mass close to the LEP bound. The SUSY parameters are the
same as Maximal Mixing except X; =0 and p > 1TeV.

e BR(Bs — nuTpu~) o< Ay, and so puts no constraint on the M4 — tan 3 plane.
e The Charged Higgs amplitude for b — sv is also small for large u, M3 and tan 3 as:
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e For these SUSY values the Chargino-Stop contribution is also small.
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Conclusions

e Within the MSSM the measurement of AM, at DO and the CDF bound on Bs; — ,u—i',u_

are self consistent.

e Searches for Non Standard Model Higgses at the Tevatron are highly constrained for

the Maximal Mixing scenario.
e But the Minimal Mixing scenario looks much more promising.

e Observation of a Non Standard Model Higgs at the Tevatron would imply either

moderate values of X; for small u or vice versa.



